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D I S C L A I M E R

The content of the DFB publication Fact Check: Playing Surfaces was written with great care. A separate technical or 
professional examination carried out by the users therefore remains essential. The contents of this fact check are, 
therefore, to be understood as non-binding suggestions. As a consequence, no guarantee can be given for correct-
ness and suitability in individual cases. 

In particular, it should be noted that the current state of the art and the legal requirements were taken into account 
at the time this fact check was published. 

Any liability of the DFB and the editorial team is thus excluded.
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Outdoor playing areas can have different kinds of surfaces for the 
pitch. The classic, natural surface is natural turf. This consists of lawn 
grasses, while cinder pitches and synthetic turf areas consist of a water-
bound cinder surface and an unfilled or filled synthetic turf surface  
respectively.

The types of surfaces have different pro-
perties as regards their play and protection 
function. Besides the on-site conditions, 
their intensity of use is decisively deter-
mined by the ground structure and profes-
sional care. The question of what the best 
possible playing surface is crops up repe-
atedly, but it is one that does not have a 
single, all-encompassing answer.

1 .  I N T R O D U C T I O N 2 .  PR O PE R T I E S
2 . 1  NATUR AL  TURF  PITCHE S

Natural turf pitches consist of a plant cover formed by lawn grasses. 
The ground structure must meet the requirements for play and pro-
tection as well as for vegetation. From an ecological point of view, 
natural turf pitches are generally the best choice. 

This fact check is intended to give you con-
densed information relevant to selecting 
the best possible surface and so help you 
make a decision based on use that is both 
financially and ecologically justified in the 
long term.

Furthermore, we also refer you to informa-
tion previously published by the DFB on 
how to construct and care for pitches (see 
bibliography).

A DVA N TAG E S  A N D  D I S A DVA N TAG E S  O F  G R A S S  S P O R T S 
F I E L D S

T H E S E  A R E  T H E  I M P O R TA N T  R U L E S 
A N D  R E G U L AT I O N S :

Construction of grass sports fields:
DIN 18035 Sports grounds – Part 4 Turf areas 
(Beuth-Verlag, Berlin). 

Care and use of grass sports fields: 
Sports ground care guidelines – Guidelines for the care 
and use of outdoor sports facilities (only in German)  
(FLL, Bonn).

A D VA N TA G E S D I S A D VA N TA G E S

 •  A natural playing surface with the 
optimal sports function and a highly 
challenging character

 • High protection function

 • Nearly unlimited service life

 • Stores rainfall

 • Binds CO2

 • Produces oxygen

 • Has a temperature-regulating effect

 • No surface sealing

 •  Limited usability with waterlogged 
soil or frost or snow 

 • Grass destroyed through overuse

 • Needs time to regrow

 • Requires a lot of maintenance

Fig. 1: 
Match scene from the district league
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2 .2  RE INFO RCE D  NATUR AL  TURF  PITCHE S 
(HYB RID  SYS TE MS)

The play and protection properties of reinforced turf areas are basi-
cally comparable to those of natural turf pitches.

Hybrid systems for natural turf pitches can 
be roughly divided into two categories: 
hybrid turf base layers and hybrid turf. Both 
systems aim to increase the carrying capa-
city of natural turf pitches by reinforcing 
the turf and / or turf base layer and reducing 
the negative impacts of the load on the soil 
and / or grass. 

In the case of hybrid turf base layers, syn-
thetic fibres or synthetic fabric or other mate-
rials are mixed into the turf base layer for 
reinforcement. The basis is usually a turf base 

layer that either complies with DIN 18035-4 
and / or the respective system is specified by 
the manufacturer.

With hybrid turf surfaces, synthetic fibres 
stabilise both the turf base layer and the turf 
itself. Some versions implant bundles of syn-
thetic fibre into the natural grass; others use 
special synthetic turf mats, tufted or woven, 
as a carrier fabric for the fibres. In the amateur 
sector, hybrid turf systems are mainly used 
to reinforce the more heavily used areas of 
the pitch. 

A DVA N TAG E S  A N D  D I S A DVA N TAG E S  O F  R E I N F O R C E M E N T 
S Y S T E M S

2 . 3  SY NTHE TI C  TURF  SYS TE MS

In Germany, the construction of synthetic turf pitches is regulated 
in DIN 18035 Sports grounds – Part 7 Synthetic turf systems. DIN EN 
15330-1 applies to the actual playing surface, the synthetic turf. 

Three main synthetic turf systems can be considered for football use:

 → with sand filling;

 → with sand filling in combination with elastic filler (natural or synthetic);

 → unfilled synthetic turf.

A DVA N TAG E S  A N D  D I S A DVA N TAG E S  O F  S Y N T H E T I C  T U R F 
S Y S T E M S

 

A DVA N TAG E S  A N D  D I S A DVA N TAG E S  O F  C I N D E R  P I T C H E S

2 .4  CIND E R  PITCHE S

A cinder surface is a water-bound surface whose play and protection 
properties are only given at a certain water content. The construction 
of such pitches is regulated in DIN 18035 Sports Fields – Part 5 Tamped 
areas.

A D VA N TA G E S D I S A D VA N TA G E S

Additional information on natural turf 
pitches:

 • Improved evenness

 •  Higher carrying capacity with  
specially adapted care

Additional information on natural turf 
pitches:

 •  Synthetic materials are introduced 
into the environment*

 • Harder surface

 • Higher maintenance costs

 • Disposal of reinforcing materials

A D VA N TA G E S D I S A D VA N TA G E S

 • Constant evenness

 • High carrying capacity

 • Can be used almost all year round

 •  Lower maintenance costs compared 
to natural grass pitches

 •  Synthetic material (microplastics, fibre 
abrasion) enters into the environment*

 • High surface temperatures in summer

 •  Limited service life, approx. 10-15 years, 
depending on intensity of use 

 • High investment and renewal costs

 • Disposal of synthetic materials

A D VA N TA G E S D I S A D VA N TA G E S

 •  With appropriate water content,  
favourable sliding behaviour and 
favourable force reduction

 • High carrying capacity

 •  Greater risk of injury if skin comes into 
direct contact with the surface

 •  Hard surface and dust formation  
with dry surface

 •  Limited use when the surface is satura-
ted with water and in frosty conditions

*  The resulting impacts on the environment and human health are not yet fully foreseeable. In line with the precautionary principle, 
the entry of microplastics into the environment should, therefore, be avoided. (Environmental Action Germany [Deutsche 
Umwelthilfe e.V. – DUH]) 2022).

* Synthetic fibres and microplastics through fibre abrasion
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3. 1  NATUR AL  TURF
PITCHE S
Depending on the location and use of the 
pitch, various construction methods can 
be considered. Ground-level construction 
methods make use of the favourable vege-
tation properties of the existing subsoil. Any 
additional drainage required for the pitch is 
ensured by drainage lines and / or drainage 
slots. On insufficiently permeable subsoil or 
in the event of very intense use, the drainage 
layer construction method can generally be 
considered. The requirements for the ground 
structure of natural turf pitches are regulated 
in DIN 18035 Sports grounds – Part 4 Turf 
areas.

3.2  HYB RID  SYS TE MS
In general, the same requirements apply to 
the ground structure of hybrid systems as for 
natural turf pitches. In addition, depending 
on the reinforcement system, special manu-
facturer-dependent requirements for the 
ground structure must be observed.

Ground structure refers to the different layers underneath the playing 
surface.

3 . 3  SY NTHE TI C  TURF
SYS TE MS
DIN 18035 Sports Grounds – Part 7 Synthetic 
Turf Systems regulates the requirements of 
the ground structure of a synthetic turf sys-
tem. Particular attention must be paid to the 
elasticising layers, especially with regard to 
the required protection function of the sur-
facing.

3.4  CIND E R  PITCHE S
DIN 18035 Sports Grounds - Part 5 Tamped 
areas regulates the requirements relating to 
the construction of a cinder pitch. With a few 
exceptions, large pitches are constructed 
from the ground up with a mineral base layer 
without a binder, a dynamic layer and the cin-
der surfacing.

3 .  G R O U N D  S T RU C T U R E
4. 1  NATUR AL  TURF
PITCHE S
Natural turf pitches require continuous, pro-
fessional care to maintain their play and pro-
tection functions. Besides mowing, fertilising 
and watering, this also includes mechanical 
measures, e. g. scarifying, harrowing, aerating, 
loosening, sanding and drag matting as well 
as re-seeding.

4.2  HYB RID  SYS TE MS
Natural turf pitches with hybrid systems are 
intensively used pitches. That is why they 
also require more intensive care measures 
and have different care priorities. To main-
tain their function, checking the organic mat-
ter on the surface is a particularly essential 
task. Spreading sand on the pitch cannot take 
place, or only to a very limited extent, and 
the system hinders the deep loosening of the 
soil, too.

4. 3  SY NTHE TI C  TURF
SYS TE MS
Regular maintenance measures on syn-
thetic turf pitches include the following: 
the removal of detritus and dirt (e. g. leaves, 
needles), evenly distributing and topping up 
the filling material (for backfilled coverings) 
and checking the seams. Intensive cleaning 
with special cleaning machines must be car-
ried out at least once a year. In the event of 
intensive use and depending on its location, 
as well as when organic substances enter the 
system, this must be done more often.

In addition, the manufacturer’s care recom-
mendations must be observed.

4.4  CIND E R  PITCHE S
Regularly recurring maintenance measures 
carried out on cinder pitches include the fol-
lowing: drag matting, levelling, sprinkling, 
rolling, repairing footpaths and cleaning.

The loosening and mixing of the cinder sur-
face and the levelling of marking lines must 
be scheduled as irregularly recurring tasks.

4 .  C A R E

Fig. 2:
Drainage slot construction for natural turf pitches

Fig. 3:
Synthetic turf pitch with bound elastic base layer
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Abb. 4:  
Training im Winter auf Kunststoffrasen

5 . 1  NATUR AL  TURF
PITCHE S
The intensity and frequency of use of a natu-
ral turf pitch depends not only on the ground 
structure but also, to a large extent, on the 
weather conditions. In the event of waterlog-
ged ground, frost, snow or ice, use should be 
discontinued. Moreover, rest periods of seve-
ral weeks to allow for regrowth must be taken 
into account. In practice, annual carrying 
capacity of up to 800 hours (use with spi-
ked shoes) have proven to be a maximum 
figure. In individual cases and climatically 
favourable locations, longer periods of use 
are also possible. In regions with high levels 
of precipitation and at higher altitudes, the 
carrying capacity may be significantly lower.

5.2  HYB RID  SYS TE MS
Reinforcement can extend the annual ser-
vice life of the pitch while maintaining pitch 
quality. In the event of frost, snow or ice, 
the same usage restrictions apply as for 
non-reinforced natural turf pitches.

5. 3  SY NTHE TI C  TURF
SYS TE MS
Pitches made of synthetic turf can be used 
almost all year round. Only when the sur-
face is frozen or icy should they not be 
used, especially from the point of view of 
its protection function. In practice, effective 
carrying capacities of about 1,500 hours per 
year are frequently encountered. More hours 
of use (up to 2,500 hours) are possible accor-
ding to the FIFA Quality Product (Community 
Standard). However, such a high utilisation 
figure depends on the local frequency of use 
by clubs and schools, etc. and is rather rare. A 
damp surface during use improves the sliding 
friction behaviour.

5.4  CIND E R  PITCHE S
The intensity of use of a professionally main-
tained and well-cared-for cinder pitch is 
comparable to that of a synthetic turf pitch. 
During periods of frost or thaw, use is restric-
ted. A damp surface during use improves the 
sliding friction behaviour.

5 .  U S E

6 . 1  NATUR AL  TURF
PITCHE S
The following common construction 
methods can be considered for natural turf 
pitches:

 →  Ground-level construction with pipe 
drainage: € 380,000

 →  Ground-level construction with 
pipe / slot drainage: € 420,000

 →  Construction with a flat drainage layer: 
€ 480,000

The annual maintenance costs range 
from € 2.50 to € 4.00 per m².

6 .2  HYB RID  SYS TE MS
In general, the additional costs for reinfor-
cing a complete playing field range from  
€ 10 to € 30 per m².

The annual maintenance costs range 
from € 3.00 to € 4.50 per m².

6 . 3  SY NTHE TI C  TURF
SYS TE MS
The cost range for constructing a synthetic 
turf pitch varies greatly depending on the 
system. As a general rule, the construction 
costs for a standard-sized, sand-filled pitch 
start at around € 650,000; for unfilled sys-
tems, estimates of € 800,000 and more are 
in order.

The annual maintenance costs are in the 
range of around € 1.50 to € 2.50 per m². 
Filled surfacing requires more care than 
unfilled surfacing.

6 .4  CIND E R  PITCHE S
The cost of constructing a new a stan-
dard-compliant cinder pitch is calculated to 
be around € 420,000.

Depending on the intensity of use, main-
tenance costs range from € 2.00 to € 2.50 
per m².

6 .   CO N S T RU C T I O N  A N D  C A R E 
CO S T S   (A S  O F  2021)

The construction and care costs listed below are based on the prices of 
2021 and are subject to strong regional fluctuations. In addition, there 
are the current market economic influences to take into account, e. g. 
the availability of building materials. Construction costs (gross) are cal-
culated from the top edge of the building site and apply to a playing 
field with a net playing area of 105 by 68 m including the safety zone 
(8,136 m²), barriers, sprinkler system, ball fence, training lighting and 
goals.
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7. 1  BA S I C 
CONS ID E R ATI ONS

 → The kind of sports played

 →  Sports trends over the next 15 to 20 
years

 → Number of teams

 → Hours of use

 → Training/point matches

 →  Financial resources  
(investment, maintenance, renewal)

In principle, the expertise of the state sports 
associations as well as that of sports field 
construction experts should be consulted 
when selecting the playing surface.

7.2  D ECIS I ON -
MAK IN G  MATRI X
The following matrix is intended to help you 
to decide what option to choose to give you 
the best possible playing surface. Since ever-
yone has a different starting situation and 
basic considerations to take into account, you 
can also use the matrix to weight the criteria 
and subcriteria in line with your own circum-
stances.

Naturally, other criteria that play a role in the 
decision-making process can also be inclu-
ded. Care should be taken to ensure that the 
given grading scheme can be retained for 
evaluation purposes.

Overall, the surface with the highest score 
is preferable.

7.  D E C I S I O N - M A K I N G  A I D S

CRITERIA
NATURAL 

TURF PITCHES
CINDER
PITCHES

SYNTHETIC TURF 
PITCHES

CRITERIA SUBCRITERIA WEIGHTING1 EVALUATION2 POINTS* EVALUATION2 POINTS* EVALUATION2 POINTS*

COSTS
FOR

Construction

Care

Renovation,  
resurfacing

Disposal

USABILIT Y Hours per day

Hours per year

Positive 
health aspects

Quality of play

ENVIRON-
MENTAL 
IMPAC TS

Resource consumption 
(production, use)

Water demand 
(use)

Negative micro-
climate effects

Loss of natural soil 
functions

OVER ALL R ATING 3  (TOTAL POINTS)

D ECIS I ON -MAK IN G  MATRI X

1)   The weighting of the subcriteria can be entered individually with a factor of between 1 (unimportant) 
and 5 (very important).

2)  The ratings are allocated as follows:

Costs:

1 = very expensive

2 = expensive

3 = average

4 = favourable

5 = very favourable

Usability:

1 = very low

2 = low

3 = average

4 = high

5 = very high

Environmental impacts:

1 = very high

2 = high

3 = average

4 = low

5 = very low

3)   The higher the sum of the points, the more favourable the overall rating for the type of surface.

 *  = Weighting x Rating
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